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1. INSTALLATION

1.1. REQUIREMENTS

In order to ensure that the application functions correctly, the user should have system
hardware which is suitable for viewing stereo images, such as application support software
(operating system and drivers).

Hardware requirements

Dual Core 2 GHz processor or better.

2 Gigabytes RAM memory or more.

DVD reader.

Normal graphics card, with 256 MB and support for OpenGL 1.0 or NVidia Quadro FX 256
MB graphics card or better, in order to see models on other supported stereo systems.
Stereo vision system compatible with the graphics card:

- Active stereo through NVidia 3D Vision type LC shutter glasses and monitor.

- Active stereo through NuVision type CRT shutter glasses and monitor.

- Passive stereo through Zalman Trimon type horizontal polarization monitor.

- Passive stereo through LCD monitors and Planar type polarizing mirror.

- Passive stereo through anaglyph glasses (color filters).

Software requirements

Microsoft Windows 32-bit XP or Vista operating system with all the latest updates.
Microsoft VC++ 2008 and 2010 Runtime and Microsoft .NET framework v4.0
CAD design software:

AutoCAD 2004 to 2007.

AutoCAD 2008 to 2015 (32 or 64 bits).

Bricscad v9 to v15.

Updated drivers for the graphics card used.

Note: You may obtain further information on the different stereo vision systems by visiting
the websites of the respective manufacturers.

© Aplitop S.L. 2015 1
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1.2. INSTALLATION PROCESS

Insert the installation DVD into the corresponding drive - the installation program will start up
automatically. If it does not start, run file X:\setup.exe, where X = DVD drive.

The conventional installation process for the various Windows platform programs will be
executed immediately. You will need to have administrator privileges in order to install the
programme. You will initially need to have the application's pre-requisite software installed:

1. Microsoft .NET Framework 4.0.
2. Microsoft Visual C++ Runtime 2008 and 2010.

Read the license carefully. In the event that you do not accept the term contained therein,
cancel the process and return the program to the distributor.

= TcpStereo - InstallAware Wizard

License Agreement
Please carefully read the following license agreement.

"‘ A |
LICENCIA DE USO =

|POR FAVOR, LEA DETENIDAMENTE LA LICENCIA DE USO AMTES DE DESPRECINTAR EL
|[ENYASE QUE CONTIENE LOS DISCOS DEL PROGRAMA, s 2

|LA ROTURA DEL PRECINTO SIGNIFICARA LA TOTAL ACEPTACION DE LAS CLAUSULAS
|COMTEMIDAS EN LA LICENCIA DE USO.,

|MIENTRAS EL PRECINTO PERMANEZCA INTACTO, USTED PUEDE DEYOLVER EL PROGRAMA A
|SU SUMINISTRADOR, QUE LE DEYOLYERA EL IMPORTE QUE HAYA PAGADO POR EL.

(CLAUSULAS

\Primera.- Cesién del derecho de uso. v

I accept the terms of the license agreement:

[ < Back ][ Next = ] [ Cancel ]

Figure 1 — Installation: License of use.

Insert your name and company, select the folder in which you wish to install the program and
set the users shall use the application. It is recommended that you have a hard disc with
space enough (gigabytes) if you want to install examples and create new projects.

© Aplitop S.L. 2015 2
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= TcpStereo - InstallAware Wizard E]

Destination Folder
Select folder where setup will install files,

Install TcpSterea to:
C:\Program files\Aplitop\TcpStereo l [ Change... ]

Destination Folder
Required Disk Space: 162,482 KB
Remaining Disk Space: 126,296 MB

Installaware

[ < Back “ Next > J [ Cancel ]

Figure 2 — Installation: application folder selection.

Once the process has finished, the installer will copy the necessary files and create the
elements required for your system.

= TcpStereo - InstallAware Wizard

Completing the InstallAware Wizard for
TcpStereo

‘ou have successfully completed the Installaware Wizard for
TcpStereo,

[[] Run TepStereo now

To close this wizard, click Finish.

Cancel

Figure 3 — Installation: finishing the process.

Once the program has been installed, it is advisable to reboot the computer in order to
ensure that the changes you have made come into effect.

© Aplitop S.L. 2015 3
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1.3.

1.4.

POST-INSTALLATION

Installing the Protection Key

Inserting the Protection Key (USB)

Once the application has been installed, connect the USB key to any free USB port on your
PC. The system will recognize the key automatically. If it does not, consult the support
document.

Tutorial

Make use of the examples included on the installation DVD - practice with them, learn how
TcpStereo works in order to get maximum benefit from its functions. These examples may
also be downloaded from our website (www.aplitop.com); they are, however, lower resolution
images to reduce download size.

In the Users Manual there is a quick guide that shows how to open and import projects,
based on these examples, which can be used as a tutorial.

Customization

In Section 4 of this manual you will find all the information you need in order to customize
various aspects of the application, allowing you to adapt it better to your personal
preferences and way of working.

TROUBLESHOOTING

The installation program automatically installs the drivers needed for the proper running of
the program's protection. Only if a network license is acquired is necessary to carry out some
further operations after the program has been installed.

If, on starting up the program, you see the message "ERROR: Hardlock not found" or
similar, it may be the case that the protection drivers have not been installed properly. To
ensure correct installation, run the setup.exe file in the drivers\sentinel folder of the
program DVD. Once the installation has been completed, reboot the computer.

In order to solve other problems that might arise during the installation or use of the software,
there is product support information on our website.

© Aplitop S.L. 2015 4
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2. CONCEPTS AND DEFINITIONS

In order to understand how the program works, we should explain certain concepts relating to
aerial photogrammetry, given that the application is based on these concepts.

2.1

2.2.

2.3.

IMAGE

The images are the aerial photographs taken during photogrammetric flights. Each image is
contained on an image file in a specific format. The image file format used by the program is
TIFF (Tagged Image File Format), usually used for digital photographs and scanned
analogue photos.

If the image format is other than TIFF, you may convert them to this format using an image
editing program.

INTERNAL AND EXTERNAL ORIENTATION

In order to be able to use an image, its internal and external orientations need to be known.

The internal orientation consists of a set of parameters that allow us to transform image file
pixels to the real physical dimensions (in millimeters) of the photograph and vice-versa.
These parameters are principally deduced from the camera characteristics, such as the focal
distance, the principal point, the physical dimensions of the photograph, and certain lens
distortion values. Additionally other flight characteristics are used, such as flight height and
terrain.

The internal orientation of digital images is obtained through metadata contained in the
corresponding image files.

The external orientation determines the exact position and orientation of the camera at the
precise moment that the photograph was taken. It consists of three-dimensional coordinates
X, Y and Z, referred to as the photo-center, and three rotations Q, ® and K (with respect to
XYZ axes), with Q and ® values usually close to zero.

External orientation tends to come in a flat text file (ASCII) where for each photograph there
is a line of form:

N° Photograph X Y Z Q () K

The order of the fields might vary, or the field separator may not be the tabulator. More fields
may also appear in these lines with additional information. In any event, the photograph
number must always be present, as must the photo-center coordinates and the three angles
of rotation.

MODEL

A model or stereoscopic pair is simply a pair of consecutive and oriented images which share
a common area known as the overlap. This overlap is what allows the image to be seen in
stereo, as it shows the same area seen from two distinct points. External orientations
determine the way in which these images align at each point of the overlap.

© Aplitop S.L. 2015 5
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2.4.

2.5.

2.6.

2.7.

STRIP

A strip can be defined as a set of consecutive photographs. We can also see a set of
consecutive models where an image is a part of two consecutive models. The external
orientations of the images determine the direction of the strip.

PHOTOGRAMMETRIC BLOCK

It should be remembered that in order to cover a section of terrain, a number of strips may be
required to ensure that the set of images completely covers the area of interest. A block is
the strip or group of strips that cover the area of interest in question. For small projects the
block may consist of only one or two strips, with just a few images per strip, whilst large
projects may require a number of strips with each consisting of considerably more images.
Generally, photogrammetric blocks are shown in rectangular form, with the strips arranged in
lines.

The strips in a photogrammetric block tend to have overlaps, meaning that a strip image also
has a certain overlap with images from earlier and later strips.

PHOTOGRAMMETRIC FLIGHT AND CAMERA REPORT

When a photogrammetric flight is made, a report is created which reflects the flight
characteristics (type, area, measures employed, flight data, images etc.) which accompanies
the camera calibration report. In both reports there are a large amount of the parameters
required for image orientation.

PHOTOGRAMMETRIC PROJECT

The photogrammetric project now needs to be defined, as a set made up of the concepts
shown earlier, in other words:

e A set of oriented images.
o The models and strips that make up the images.
e Camera and flight parameters.

© Aplitop S.L. 2015 6



TcpStereo Reference Manual

3. USER INTERFACES

Here we shall explain the operation of the program based on the user interface. This will allow
us to show what can be done and how to do it at the same time.

In order to access the application's main functions and characteristics, we will be using the
menu bar or the main toolbar which can be seen at the top of the program's main screen.

TcpStereo Q@@

File Tools Help

e 0 S O O L

Aplitop, S.L.

Figure 4 — Main TcpStereo interface

The status bar at the bottom of the screen will show various messages in order to reflect the
current state of the program and the action being taken at any moment.

You may close the application by closing this window, or through the menu bar via File > Exit.

© Aplitop S.L. 2015 7
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Main toolbar |_} | @i | O O Ly cap

The functions will be outlined in greater detail in the different parts of this section. To give you
an idea, we will outline the buttons from left to right, making it easy to understand what function
each is responsible for.

Open project > Shows the selection dialogue of the project in order to open it.
Close project - Closes the project that you have open.

Project properties > Shows the properties of the current project.

Camera properties > Shows the properties of the project camera.

Show image - Shows the current image.

Show stereo - Shows the current model.

Show block = Shows the project block.

CAD - Connects to the CAD you have set up (see Customization).

© Aplitop S.L. 2015 8
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3.1. PROJECT

A TcpStereo project is really a structured set of data and image files, allowing the user to
view images, models and the block from a photogrammetric flight, as well as the parameters
used to show these elements. The hierarchical structure of folders and files used by a project
is as follows:

Project —— Images folder

—— Files fot (Image parameters)

—— Files .mpt (Full pyramid image)
—— Files .qvt (Reduced pyramid image)

—— Files .spt (Image block texture)
— Models folder
L Files . mod (Model parameters)

— Strips folder
= Files pas (Strip parameters)

File .pry (Project parameters)

File .cam (Camera parameters)

Figure 5 — Project file structure.

The project can be seen as a single document, which can be created and consulted through
the TcpStereo program. TcpStereo does not eliminate or alter any files from the project
folders, as this might produce errors and even make it impossible to open the project.

3.1.1. OPENING AND CLOSING

In order to open a project, use the menu bar via the following sequence Archive > Open
project... or via Open project from the main tool bar.

A dialog box “Select Project File” will open, inviting you to open the project folder and select
the project file (.pry) you wish to open.

© Aplitop S.L. 2015 9
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Select project file

Buscar en: | ) Ejemplol

) Imagenes
/l . Modelos

Reciente |_)Pasadas
—— 3
Escritorio
Mis documentos
58
Mi PC
<)
e
Mis sitios de red
Nombre: Ejemplol
Tipo:

TcpStereo projects [*.pry)

Reference Manual

21X

v Abrir
v Cancelar

Figure 6 — Project selection dialog.

Once the project file has been selected, TcpStereo will load the project and show a view of

the block.

TcpStereo

File  Yiew Tools

o (B @B B Ry o

3
Wl

EBX

Help

Reduced mode

/Block : Ejemplo1 [
fod [

TR @ ® Q @ sessw v By

[

3

Tojdu:

Ground : 414697.74 m, 4473231.51 m

Aplitop, S.L. - TcpStereo

v X

J

Figure 7 — Loaded project.

The project can be closed using the menu bar via the sequence: File > Close or via Close

project from the main tool bar.

© Aplitop S.L. 2015
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3.1.2. IMPORT
TcpStereo can import projects from a number of other sources:

e From the data from digital photogrammetric flights with inertial sensors.
e From a subset of project files oriented in Digi3D.

In both cases the essential information is the same.

e Photograph image files.

o Flight parameters.

o Camera parameters.

¢ Internal and external orientation parameters.

Import project from a digital photogrammetric flight

Use the import option when you have digital images created by a digital photogrammetric
camera and an external orientation file generated by the inertial sensors in the plane.

In order to import this kind of project, use the bar, entering File > Import project > From
flight data... An “Import digital flight project” dialog box will appear, as can be seen in
Figure 8.

Import digital flight project

Files and folders

Input data

Orintation fie |C:\Proyectos TepStereotEjemplol\EjmploT_EDS0.2vp =
Images folder iC:'\Proyectos TcpStereo’\Ejemplol G
Output data

Project name E]emplo1 |
Project folder iC;(Progeclos T‘cpSkereoiEfigmplrcﬂr | E]

Pyramid images
Resolution:  (®) Reduced (faster import)

O Full (higher quality images)

Import events

Event Description

[ Next >> J[ Cancel J

Figure 8 — Project selection dialog.

You will firstly need to indicate the location of the entry data, that is to say, the file that
contains external orientations, and in what folder the image file can be found. All the images
must be in the same folder.

© Aplitop S.L. 2015 11
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You should also decide what nhame to give the project and in which folder the information
obtained will be saved (ensuring that it has sufficient space).

Finally, you have the option to carry out the import in two different ways:

e Creating reduced pyramid images:
Allows the import to be made in less time, although images will initially be of lower
resolution.

e Creating complete pyramid images:
Created during the import of pyramid images at the maximum resolution possible.

If you are not sure you need all the project images, or there is a large number of them, it is
preferable to import in reduced mode. For less images the full mode import does not usually
take more than a few minutes. Bear in mind that you can a reduced project into a complete
one by using the tool “Generate pyramids” which is fully explained in the corresponding
section.

Once the required information has been supplied, click Next to continue the import. The
dialog will update, now showing the information regarding external orientations found in the
file you specify and in the form they are to be interpreted.

Import digital flight project

Extemal orientation file

VA‘ LU mega
[0.09183
|0.08167
013133
10,1260

VA‘E»X coord. VA“»Y coord. v“Zcoord. VA‘LPhi
(414694279 [4473401.386 | 1176582 [
|414633.700 | 4473287.367 | 1175.910
[AMEHIN.  [MdIFaBGE, [11ted
(414632221 | 4473059867 | 1173.073

v Kapa v
|028454  |-90.08788
024463 | -B9.97972
jesd |06
032310 |-90.15778

leage
1114
1115
11118
117

Import

Separator ! Space/Tab v [ Select all ]
Angles : Sexagesimals v [ Unselect all ]

Import events

Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.

[<< Previous ][ Next >> ][ Cancel ]

Figure 9 — Import dialog: External orientations.

Note: Throughout the import process the user will be kept informed of partial results,
warnings and errors that might occur, via the table at the bottom of the dialog under the title
“Import events”.

The content of the table represents the information read in the external orientations file and
interpreted in line with that established in this dialog. By choosing from the options from the

© Aplitop S.L. 2015 12
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Separator drop-down menu, you can indicate what separator should be used to identify the
various fields in the external orientations file. Similarly, if the column headers do not
correspond to the content, use the tabs at the top of the table to assign them correctly. It is
important that the Angles drop-down menu represents the angle units used in the columns
represented by the rotations Omega (Q), Phi (®) and Kappa (K).

The first column in the table indicates which external orientations are to be imported initially,
although subsequently they may not be able to be imported for various circumstances. You
may select or deselect all the lines using the tabs provided. Bear in mind at least two
consecutive external orientations need to be imported within a strip in order to create a
stereoscopic model.

Note: Throughout the import process, you may go back to the previous strip by clicking on
“Previous” or by cancelling the process by clicking “Cancel”.

Once all drop-down values have been correctly set, click Next to continue the import. The
dialogue will update again, now showing the information relating to images found in the file

you specify.
Import digital flight project
Images
1114 Available space : 16138 MB
1115
1116 Required space : 44 MB
m7
’ Select all l
’ Unselect all ]
Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
[ << Previous ] ’ Next >> ] I Cancel ]

Figure 10 — Import dialog: Images.

A list of images of those that appear in the image file will be shown, enabling the
corresponding external orientation to be imported. If an image which is not on this list is
detected, check that its external orientation has been selected and that the image is
contained in the correct image file.

In the same way as in the previous step, you may select/deselect all the images, or
individually check or uncheck the corresponding box in the table. You should consider two
questions here:
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e That you have selected at least two consecutive images with the same strip, in order to
generate at least one stereoscopic model.

e That in the information referring to disc space, the Available space value should be
greater than the Required space value, in order to create the project.

Note: If the project is imported using the reduced mode, the required space is far less than
is needed to import in full mode. If there is the possibility that a large part of the project will
later be converted to full mode, take the precaution of ensuring that the project's destination
folder in on a disk with sufficient free space. Nevertheless, there is always the option of
moving the project to another disc with more free space without loss of information.

When you have selected the images that you want to import, click Next. Once again, the
dialog will update, this time showing the stereoscopic models that can be created.

Import digital flight project

Models

[#] 11141115
[¥] 11151116
¥ 11161117

[ Select all ]
[ Unselect all ]
Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
Information Selected 4 images.
[ << Previous ] ’ Next >> ] I Cancel ]

Figure 11 — Import dialog: Models.

You now need to select what models you wish to generate in the import. The logical thing to
do is to select them all, as these are the models that can be formed with the orientations
and images selected in earlier strips, the amount of information produced is not great and
the processing time is insignificant. Having selected the necessary models, click Next. You
will now be able to see the relation between the camera and flight parameters. If the
process has been correct, you will only need to indicate the average height of the terrain in
order to correctly represent the photogrammetric block and stereoscopic models.
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Import digital flight project

Parameters
Camera
Focal length [mm) 100.500 Principal point [mm):  Xc= 0144 Dimensions [mm) : Width = 5?824
Ye= [0000 | Height = [102.896 |
Heights
Average flight altitude [m) 1176.582 7 Average terrain height [m) 84500
Import events
Event Description
Information Read 73 lines.
Information Using 4 exterior orientations available.
Information Selected 4 exterior orientations.
Information Found 4 image files.
Information Selected 4 images.
Information Selected 3 models.
[ << Previous ] [ Next>> | [ Cancel ]

Figure 12 — Import dialog: Parameters.

Note: You can check camera values with those shown in the camera calibration report, and
see how “Focal distance” and “Dimensions” cannot be zero. The average flight height
shown is that calculated based on external orientations of the selected images. The
average terrain height should be entered by the user (at least approximate).

After checking and confirming parameters, click Next to start the conversion of original
images into pyramids and end the import process. You can now see how the dialog
changes content, in order to show conversion progress. Three progress bars will appear,
corresponding to the conversion progress of the current image, of the current strip and of
the project as a whole (all strips).

Note: TcpStereo will create strips based on the external orientations, images and models
that you import. Strips correspond to images which are consecutive in terms of number and
external orientation (photo-center and rotations).
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Import digital flight project

Conversion
Strip :Ejemplo1_1
Image : 1117
Conversion process
Image progress : ’lllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%
Strip progress : IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII4
Project progress : IIIlIlIlllllIlIlIlIlIlIlIlIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl%
Elapsed time : 00:00:20 Estimated time : 00:00:20
Import events
Ewvent Description ~ ‘
Information Processing images ... Please wait.
Information Generated pyramid image 1114 (2 seconds)
Information Generated pyramid image 1115 (6 seconds) |
Information Generated pyramid image 1116 (2 seconds)
Information Generated pyramid image 1117 (11 seconds)
Information Process finished ... Continue —
|

Figure 13 — Import dialog: Conversion.

In the dialog you will also see two tabs which show conversion time and estimated total
time. Given the computing cost involved in creating pyramid images it is normal that the
time taken bar does not update in real time, although it will update every few seconds. The
situation with the progress bars is similar.

Once all images have been converted, the project will have been created and you can click
End, concluding the import process and closing the dialog.

Import a Pix4d project

TcpStereo offers this option to import camera data, exterior orientations and images from a
Pix4d project.

In order to import this kind of project, use the menu bar with the sequence File > Import
project > From Pix4d data... A folder selection dialog will appear, where you should select
the folder of the Pix4d project to import.
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r |
Buscar carpeta Lﬁ

Select Pix4d project folder

4 | Proyectos Pixdd -
4 | PTA
4|} ptec
, 1_initial
, 2_densification
. 3_dsm_ortho

m

., TcpStereo
. PTA-Demo
4 | Proyectos TepStereo

. Camaras

. Ejernplol

. Ejemplo2

. Ejemplo3

. PTA-Completo -

[ Aceptar ][ Cancelar

Figure 14 — Folder selection dialog

Once you have selected the required folder, the dialog “Import data from Pix4d” will be
shown, with several fields filled automatically. Check these fields to ensure that the files and
folders are ok, and set the flight and ground average heights, and the output data options to
your preferences, as we did in the digital photogrammetric flight.
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Import Pix4d data

Files and Folders |Camem and Photos I Strips and Models I Con\rersion|

Input data

Camera file... C/\Proyectos Picdd\PTAptec'1_initial\paramsptec_calibrated_internal_camera_parameters CAM

Orientations file. .. C/\Proyectos Pixdd\PTAptec'1_initial\params'ptec_calibrated_external_camera_parameters TX

Photos folder... C:\Proyectos Pixdd\PTA\ptec!1_initial\images\undistorted_images

Flight Height (m) 161,654 = Ground Height {m]) 20.000 =

]
5
=
=4
)
o
o

Project folder... C:\Proyectos TepSteren
Project name TechPark
Pyramidal images
Resolution : (7 Reduced (faster importation) [] Use existing pyramidal images

@ Full (high guality images)

Importation events

Ewvent Description

=

==

g g e —— g W) W e e . !

Figure 15 — Import Pix4d data: Files and Folders

Click “Next” to advance to “Camera and Photos” tab, where you can edit the camera
parameters and select/unselect the images to import. Do not forget to specify the used
angle unit. In the bottom of this dialog you will see info, warning and error messages
relatives to the import process and events.

© Aplitop S.L. 2015 18



TcpStereo Reference Manual

Import Pixdd data
Files and Folders | Camera and Photos | Stips and Models | Conversionl
Camera
Focal Length (mm) 15559 = Principal point (mm) : Xc = 0109 Sensor size (mm) Width = 23333
Y= 02125 Height = 15,556 5

Photos
Photo ¥ m) Y {m) Z (m) Omega Phi Kappa Il
DSC06538 360633.362  4067834.405 161.343 0.045500 0.004213 3.813807 |E|
DSCO6539 360648579  4067812.064 161.586 0.087557 0.033280 3.678880 N
DSCO6540 360660.741 4067736.210 162.722 0.081483 0.027480 3.686370
DSC06541 360671467 4067779910 163.910 0.069525 0.015974 3679122
DSCO6542 360682.018  4067764.063 163.340 0.062551 0.017725 3.673085
DSCO6543 360693.501 4067746.150 163.454 0.060453 0.014605 3669219
DSCO6544 360704165  4067725.037 163.728 0.057153 0.012468 3670612
DSCOR545 360714376  4067712.050 163.284 0.046084 0.013074 3.708579
DSCO6R546 360725.146  40676596.202 163.011 0.042265 0.009160 3.704842 =

Select all Angles unit Radians -

Importation events
Evert Description
INFO Read 48 exterior orientations
<<Back || Nextz | 0K Cancel

Figure 16 — Import Pix4d data: Camera and Photos

Clicking the “Next” button the “Strips and Models” tab is shown. In the tree of the left side
you can check/uncheck the strips and photos you wish import, while in the list on the right
side you can check/uncheck the models that will be created based on the strips and photos
checked before.
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Import Pixdd data
.

| Files and Folders I Camera and Photos | Stips and Models | Conversion

Detected strips Proposed models
=-[¥] TechPark_1 - Maodel -

- [7]Dscossas T
] DSC08538-DSCOE539

DSCO6533-DSCOR540
DSCO6540-DSCO6541
DSCO6541-D5C06542
DSC06542-D5C06543
DSC06543-D5C06544
DSC06544-D5C06545
DSC06545-DSCO6546
DSCO6546-DSCOR547
DSCO6547-DSC06548
DSC06548-DSCO6549
DSC06543-D5C06550
DSCOR550-DSCOR551
DSC06551-D5C06552
DSC06552-D5C06553
il DSC06557-D5SC06558

m

m

- [¥] DSCOB552
--[W] DSCOR553
TechPar_2

Importation events

Evert Description

Watch that button “Next” changes its text to “Process”. If you are sure that everything is ok,
click that button to start the conversion process.
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Import Pixdd data

Files and Folders I Camera and Photos | Strips and Models | Conversion

Conversion process

Strip Strip : TechPark_1

Phata : Image : DSCOER42

image progress | |
Stipprogiess | |
Project progress : _ |
Elapsed time : 00:00:18 Estimated time :  00:03:32
Importation events

Evert Description

INFO (Generating images ... Flease wait

INFO (Generating image file DSCO6538 (4 seconds)

INFO Generating image file DSC06535 (4 seconds)

INFO (Generating image file DSCO6540 (4 seconds)

INFO (Generating image file DSCO6541 (5 seconds)

Figure 18 — Import Pix4d data: Conversion

The process will create the pyramidal images from the undistorted images of the Pix4d
project, showing the progress for each image and strip as well as the global progress.
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Once the conversion has finished, click on the “OK” button and the project block of images
just imported will be shown.

= Tepstere oo |

File View Tools Help
E@ oD@ co
. Block: TechPark v x

Q ® Q& 16801% v B

Ground : 36065324 m, 4067675.33m

Aplitop, S.L. - TepStereo

Figure 19 — Import Pix4d data: Block of images

Import a Digi3D project

Use this import option when you have a Digi3D project and external orientation file based
on this project and created by Digi3D, or else by a set of files which contains the external
orientation of one of the images.

In order to import this kind of project, use the menu bar, entering File > Import project >
From DIGI3D... A dialog box will appear, “Import Digi3D project”’, as can be seen in Figure
20.
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Import Digi3D project

Files and folders

Input data

External orientations type A single external orientation file for the entire block v| Project type Analogue W
External orientations i7C:7'\F'n:>,ueétos”TcpS' kéreo(Eiemploé(Eiemploé. 20 E]
Internal orientations iC:'\F'rqgeclosrT'cpS tereo\EfemploZ E]
Images folder :C:"\Fr'royeclos fcpS lereo\éiemplbé E]
Camera file |C:\Propectos TepStereo!Ejemplo2icamara 163 942 cam E]

Output data
Project name iEfemploZ | [[] Use existing pyramid images
Project folder :C:V'\Fr'royeclos fcﬁS lereo\éiemplﬁé Q

Import events
Event Description

[ Next >> ][ Cancel ]

Figure 20 — Import Digi3D project dialog.
Firstly, you will need to indicate how external orientations are to be supplied:

a) In a single external orientation file.
b) In various files, one for each image considered.

You should also indicate if the images are analog or digital photographs. Once this has
been done, you need to specify the location of data entry - in other words the file or folder
that contains the external orientations, the location of the Digi format(*.in) internal
orientation files, in what folder the image files can be found and which file contains the Digi
format camera (*.cam).

As was the case when importing digital flight projects, you should also decide what name to
give the project and in which folder the information obtained will be saved (ensuring that it
has sufficient space).

When importing Digi3D projects complete pyramid must always be created.

Note: When importing both digital flight projects and Digi projects using the full mode, a
dialog box will appear: “Use existing pyramid images”. If you check this box and the folder
“Images” folder for the project already exists and contains pyramid images (*.mpt) which
coincide with those you wish to import, they will be taken from the folder, without the need
to create them again.

Once the required information has been supplied, click Next to continue the import. From
here on, the steps are exactly the same as those explained in the flight data project import
section. It is important to confirm that the parameters before conversion are correct, and
establish the average height of the nearest terrain.
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3.1.3. REDUCED AND FULL MODES

Projects imported from digital flight data in reduced mode can be shown in two ways, in
reduced mode with reduced images or in full mode, with images from which pyramids can
be generated. In order to change from one mode to the other, use the tab Reduced
mode/Full mode on the right of the tool bar.

When you change from reduced mode to full mode, a dialog box will appear to remind you
that there are still images which may be converted into complete pyramids, giving you the
option to convert it at that moment.

There are pending images to process.

Do you wish to create them now ?

[ Yes ] [ No

Figure 21 - Full mode dialog box.

You can also create complete pyramids via the main menu - Tools > Create pyramids.
There is further information on this matter in the corresponding section.

Once pyramids have been created from all the images in a project initially imported as
reduced, the project will always be shown in the full mode, and the change mode option will
no longer appear in the main tool bar.
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3.1.4. PROPERTIES

The properties of a project that is currently open in TcpStereo can be easily checked, using
the menu bar - File > Properties...

Project properties

Name iEiempIoT

Author i

Descrinti Date | 20/07/2010 |
escription oA Bl

Flight information

Camera: Importada_Ejemplol_Digital.cam
Average flight altitude (m) [ 117658 Average ground height [m) [ 45
Longitudinal overlapping (%) Traversal overlapping [%)

Pictures scale 1 :

Applicable corrections

| ok || Cancel |

Figure 22 — Project properties.

This shows information relating to the project (non-editable), as well as data provided by the
program, which has no bearing on application operations. Via the tab Properties... in the
box Flight information you can access the parameters of the camera used in the project.

You can also access project properties via the tab Project properties from the main tool

bar. Camera properties are also directly accessible via the tab Camera properties on the
main tool bar.
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Camera properties

Make ‘“ | Serial number
Model |* ’ Focal length (mm) —
Type: Analogue Diaital Width [mm) Heigh [mm)
Fiducial Marks ‘ Camera Calibration |
List of Fiducial Marks Situation of Marks
[ Xem [ Yhom) ]
L4 33312) 51.348
2 -33.912 -51.948
3 33912 51.948
4 33912 51.948

4 Mark 3 Marks 4+ 3 Rotate Fiducial Marks: & 3

Fiducial [PCF

*e [mm) 0144 Ye (mm)

[ oK ][ Cancel ]

Figure 23 — Camera properties.

Camera properties are also editable, and reflect the parameters obtained during the project
creation process (import). Among other aspects it shows if the camera is analog or digital,
the Focal distance values, Image dimensions (format), fiducial coordinates and the center.

Note: The information shown in properties is only for consultation purposes - once a project
has been created it cannot be modified. Certain information fields are included in order to
provide compatibility for future development and application improvements.
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3.1.5. STRIPS, MODELS AND IMAGES

When you load a project, on the left-hand side of the screen there is a tab with the name of
the current project. If you move the cursor over this tab you will see a strip and model
control window.

Models | Strips
Strips from Ejemplo1 ‘Models from Ejemplo1 |
= Ejemplo1_1 =-1114-1115

1114 1114
1115 1115
1116 =-1115-1116
1117 1115
1116
=-1116-1117
1116
117

Figure 24 — Strip and model control window.

Clicking on the “thumbtack” on the top bar allows you to set this window so that is no longer
visible, or free it so that it is automatically hidden when the window is no longer active. If it
is set, you can drag it by left clicking on the top bar, and either leave it as a floating window
or anchor it to one of the margins of the program's main interface. In either case you may
resize the frame by dragging its edges.

In this window or control menu there are two tabs, one corresponding to strips, the other to
models. As its name suggests Strips allows us to see how the project has organized the
strips, with the images included in each strip, whilst the tab Models shows the project's
models and the images it consists of.

The image and model elements of this window can be selected by left clicking which brings
up a series of options which can be chosen by right clicking.

One of the options available is seeing the properties of the element in question. In the case
of images, by right clickihg on an image element and then selecting the option
Properties...” you will see a dialog box that shows information regarding the image file,
and its internal and external orientations.

© Aplitop S.L. 2015 27



TcpStereo

Reference Manual

Similarly, in the case of models, you can select Model properties...”

Picture information

Files
Data file :1117fot

Size :10.00 MB

Internal orientation
Oriented : YES

Tx =0.000

a = 0.057576

c = 0.000000

Maximum error =0.000000

External orientation
Oriented : YES

X0 =414692.221 m
Y0 = 4473059.667 m
Z0=1173.073m

Angle units

‘ Sexagesimal V|

Image file :C:\Proyectos TcpStereo\Ejemplo1hmagenesi1117.qvt

Creation date :20/07/2010

Orientation type :AFIN
Ty =0.000

b = 0.000000

d = 0.057592

R.M.S. = 0.000000

Omega = 0.126800 ard
Phi = 359.676900 grd
Kappa = 269.842220 grd

Figure 25 — Image/photograph properties.

Model information

Files
Data file :1116-1117.mod

Size :10.00 MB

Size :10.00 MB

Relative orientation
Oriented : NO

Bz =

Wi =

Wd =

R.M.S. =

Absolute orientation
Oriented : NO
Xo=

Omega =

RMS. =

External orientation
Ki=414693144 m
Wi=0.131930 grd
Xd = 414692.221 m
“Wwd = 0.126800 grd

Left image :C:\Proyectos TcpStereo\Ejemploltimagenesi1116.qvt

Creation date :20/07/2010

Right image :C:\Proyectos TcpStereohEjemploliImagenesi1117.quwt

Creation date :20/07/2010

Orientation type : -

By = Bz=
Fi= Ki=
Fd= Kd=

M aximum error =

Homothety =
Yo= Zo=
Phi = Kappa =

Marimum error =

Yi=4473173.675 m
Fi = 359.730220 ard
Yd = 4473059.667 m
Fd = 359.676300 ard

Angle units ‘ Sexagesimal v
Ewrecitllodil |

Zi=1174.844 m

Ki = 269.837620 ard
Zd=1173.073m

Kd = 269.842220 grd

Figure 26 — Model properties.

In the case of models, the properties shown relate to the image files that make up the
model, along with external orientations. You can also see information referring to the
model's relative and absolute orientations. This information is not relevant to the user
although it can be applied to future extensions to the software and its compatibility with
other programs - it is therefore not necessary to explain its meaning here.
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3.1.6.

The selection of an image or model in the control window means that this element becomes
the current image or model, the consequences will be seen in the next section dealing with
visors. As a foretaste we can say that some menu bar and main tool bar options are based
on the current element, which will be the object of the actions to be taken.

Further information regarding external orientation of all project images can be found at
View > External orientations from the main menu.

External orientations

Image *® [m) Y [m) Z [m) Omega [grd) Phi [grd) Kappa [ard)

414694.28 4473401.33 0.0918 359.7155 269.9121
41469370 447328737 117591 | 0.0817 359.7554
41469314 447317368 117484 0.1313 359.7302
414692.22 | 447305367 117307 | 0.1268 3596763

Angle units [ OK ][ Cancel ]

Figure 27 — List of external orientations.

Each row of the table shows the external orientation of an image. The first column
corresponds to the image number. The three following fields show the photo center's X, Y
and Z coordinates - the three last values correspond to the camera's omega, phi and kappa
rotation angles. These should be angularly equal or equivalent to values read from the
external orientation file/s of the specified images during project import.

Via the Angle units drop down menu you can select on which units you wish the tables
rotation angles to be shown.

The strip control window can also be used to hide strips. This will have two consequences:
the first is that hidden strips will not appear on the block viewer. The second is that on
establishing automatic model change, only those models from non-hidden strips will be
changed. This allows you to work with a subset of photogrammetric flight strips.

CAD TOOL

We are taking CAD tool to mean AutoCAD 2004 — 2016 and Bricscad v9 to v15 software
which you will have installed on your computer and configured in TcpStereo as “CAD
Version” (see Customization) - the CAD program you will be using to draw in from
TcpStereo. Once you have opened the project and established a specific CAD program,
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click CAD on the main tool bar in order to connect with the CAD application. If this program
is already running, TcpStereo will automatically connect to it. If not, it will launch it and a
few seconds later which are needed to start up the application, TcpStereo will connect to it.
If there is any problem, the corresponding message will appear, or the program will not
connect to the CAD.

You need to have had the CAD program installed prior to installing TcpStereo to ensure a
correct connection, given that the installation process sets up for the various CAD programs
it detects in order to communicate with TcpStereo.

On connecting to the CAD, you should see a CAD control window, as shown in Figure 28:

Figure 28 — CAD control window.

This window has three elements that control some aspects of the application:

e Option Auto centered - CAD monitoring is always centered.
e Tab Layers... > Shows the layer selection dialog to be shown in TcpStereo
models.

For a better understanding of this area, please see the section that refers to CAD toolbar on
the model viewer.

Note: When there is a communication problem between TcpStereo and the CAD
application it connects to, the user will ne notified via a dialog box. Check that the CAD
control window is visible and cancel any open command in the CAD program.
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3.2. VIEWERS

The term "viewers" refers to the three types of window that allow us to see project images in
different ways:

o Block viewer: All project images together.
¢ Image viewer: Each project image in an individual manner.
e Model viewer: Pairs of images that form models.

Each viewer features one or more toolbars which allow us to undertake a series of actions in
order to control the viewer or access an additional function. Interaction with all viewers is via

your mouse and keyboard (See the section Customization to see how to set up the
keyboard).

3.2.1. BLOCK VIEWER

The block viewer shows all project images, arranged as a mosaic and positioned depending
on their respective external orientations and flight parameters. The block viewer appears
immediately after opening or importing a project.

TcpStereo @
File  View  Tools Help
3 G @ | O Ly | cap Reduced mode

/"Block : Ejemplo1 |

_& Q ® Q @ ses9% || B[

v X

wal3 o

4

Ground : 414697.74 m, 4473231.51 m

Aplitop, S.L. - TcpStereo

Figure 29 — Open block viewer.

This viewer can be closed by clicking on X in the top-right corner, and can be brought back
via the menu bar - View > Block or via the tab Show block on the toolbar.

Block viewer control using mouse and keyboard
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3.2.2.

The basic block viewer actions are:

a) Offset: To offset the viewer, left click on viewer content and drag using the mouse. The
viewer will move correspondingly. You may also offset the viewer by using the offset
keys configured to this end (see the section Customization).

b) Scale / zoom: You may increase and decrease scale and zoom by using the scroll
wheel on the mouse, turning it back and forth. You may also use the zoom keys which
have been set up for this.

c) Selection: To select an image from the mosaic and bring it to the front, you just need to
left click on the number of that image. The current image is profiled in red, whilst others
are profiled in yellow.

Note: See how on selecting an image in the block viewer, it is shown as selected in the
strip and model control windows. Similarly, if another image is selected in the window,
this will be shown as the current image in the block viewer, coming to the front. You can
therefore order photos in the mosaic through the selection of the various images.

Block viewer toolbar @& & ® & & :276% v =

This consists of a set of tabs whose functions are, from left to right and separated by
function, as follows:

1) Display functions:
e Zoom extension: sets the scale to the maximum possible value in order to show the
whole block adjusted to viewer dimensions, varying the cursor position.
e Zoom window: allows the user to select a rectangle within the current display enabling
changes to scale and position in the selected area.
e Zoom in: increases scale whilst maintaining position.
e Zoom out: decreases scale whilst maintaining position.
o Preview zoom: allows the user to return to earlier displays (scale and position) which
change when any zoom operation is undertaken.
o Drop down scale menu: shows the current scale at any point, allowing the user to
select a predefined scale or assign an arbitrary scale via the keyboard.
2) Image functions:
o Copy to clipboard: saves the current display in the clipboard, allows you to cut and
paste using any application capable of accessing the clipboard.
e Save image: allows the user to save the current display in an image file, in BMP, JPG
or TIF format.

The block viewer features a status bar at the bottom of the viewer, showing the
approximate planimetric coordinates which the cursor moves over.

IMAGE VIEWER

The image viewer always shows the current image. There are a number of different ways
that you can open the image viewer in order to show a specific image:

a) By selecting the image and clicking on View > Image on the menu bar.
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b) By selecting the image and clicking on Show image on the toolbar
c) In the control window, right click on the name of the image and selecting the option

Show image.
d) In the control window, double left click on the image name.

EEX
Help
Reduced mode |

pStereo

o

m— A

.
1y |
il

]

Pixel : 1116.00 px, 1466.00 px

Aplitop, S.L. - TcpStereo

Figure 30 — Open image viewer.

Image viewer control using mouse and keyboard

The image viewer is controlled in the same way as the block viewer, with two differences
due to the fact it contains a single image:

e They do not allow offsetting beyond the limits of the image.
e There is no need for selection as there is only one image.
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Image viewer toolbar

57.37% W

The image viewer toolbar is the same as on the block viewer (the same tabs and functions),
with the addition of a new tab View minimap”.

D Iﬂ [m} -__ CAD Reduced mode |
Block : Ejemplol  Image : 1117 |
@ Q Q QAR [20% v |[P]

Topweta oy

S

ﬂ';,, A

% 1h
1117.gvt 3] %
”
e /i

Pixel : 484,67 px, 918.27 pc
Apitop, 5.L, - TepStereo

Figure 31 — Viewer with minimap.

The minimap is a small window that shows the same image shown by the viewer (in full
form), allowing the user to rapidly establish viewer position on a specific area by left clicking

on an section of the minimap. It also shows a rectangle that represents the area currently
shown by the image viewer.

The image viewer features a status bar at the bottom of the viewer, showing the pixel
coordinates which the cursor moves over or is centered.
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3.2.3. MODEL VIEWER

The model viewer always shows the current model. There are a number of different ways
that you can open the model viewer in order to show a specific model:

a) By selecting the model and clicking on View > Model on the menu bar.

b) By selecting the model and clicking on Show model on the toolbar.

c) In the control window, right click on the name of the image and selecting the option
Show model.

d) In the control window, double left click on the model name.

TcpStereo Q@

Fle View Tools Help
o0 E@| 0oy co Reduced mode |
] Block : Ejemplol | Image : 1117 )'Model: 1116-1117 | > x|
iR Q & Q & [1050% v|| By 2 Lett Right [G ] pseuo stereo v

Tojch

ixz \ Y

Ground : 414692.68 m, 4473116.67 m, 645.00m

Zincrement : 1,00 x 1,00 m
Aplitop, 5.L. - TepStereo

Figure 32 — Open model viewer.

Model viewer control using mouse and keyboard

The model viewer is controlled in a similar way to block and image viewers, except in this
case the models are shown in three dimensions. The scroll wheel on the mouse is therefore
not used to control zoom/scale, but to control height and elevation (the Z axis value). This
elevation value can also be controlled using the keyboard (see the Customization section).

The model viewer has many more functions on its toolbar than the other viewers, meaning
that there are a series of considerations regarding viewer control which will be explained in
detail within each available function.

Model viewer toolbar
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The model viewer has up to four different toolbars, described below. It is important to
understand the role of each toolbar, as their correct use allows you to get the most from the
program.

a) Scale/zoom control bar: iQ Q ® QR [11m% v| B

Covers the zoom functions and saves images displayed earlier:

Extension zoom - View the whole model.

Window zoom - View a selected part of the model.

Zoom in > Move in, increase zoom.

Zoom out > Move out, reduce zoom.

Previous zoom - Return to the previous position and scale.
Exact zoom - Establishes a specific zoom factor.

Copy to clipboard - saves the current display on the clipboard.
Save image > Saves the current display as an image file.

b) Stereo control bar: flza Der & [ [Estérecrse v | & |

This toolbar allows the user to control the way in which the stereo viewer is displayed.
From left to right, this allows the user to:

Showr/hide the left-hand image.

Show/hide the right-hand image.

Rotate the model 180° - Invert the display.

Invert/swap eyes > Swaps the image seen by each eye.

Enable/disable stereo: two ways to show the model.

Pseudo-stereo > Both images are seen by both eyes, translucently. By using this
option it is possible to see the image in stereo, via anaglyphs.

Real stereo > Shows an image for each eye, for the rest of the stereo vision
systems.

Automatic Snap - Using cross correlation, the application tries to set the cursor
height at ground level.

c) Geometric function toolbar: R CARNE |

The geometric function toolbar offers three tools which, from left to right, permit the
following:

Situate the display on specific XYZ coordinates.
By clicking on the corresponding tab, a floating window will appear - Terrain
coordinates, which allows you to set the exact coordinates.

You can enter a value for each coordinate and click on Situate so that the model viewer
situates in this position, or else enter one of the values and click Enter.
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Field coordinates =

X 41482715

Y 4473302.20

2 [ 0]

Figure 33 — terrain coordinate window (XYZ).

e Measure 2D and 3D distances.
By clicking on the corresponding image, the model viewer enters into a special control
mode which we shall call “Blocked mode”. In this state, the central viewer cursor
moves as you move the mouse, without having to click on the mouse. The left mouse
button is now used to designate points on the model, which correspond to the vertices
that define the polyline segments from which the length will be calculated. Once all
the required points have been thus marked, right click to finish.

Note: The status bar at the bottom of the model viewer shows both the current terrain
coordinates and the results of certain operations. You will see that when using the distance
or area measurement tools, this bar will show the results from these measurements. On the
right of the bar it shows a series of values that refer to the Z increase. These values refer to
the extent to which the elevation varies each time that the user moves the scroll wheel.
Refer to the Customization section for more information on this matter.

o Measure 2D and 3D perimeter and area.
On clicking on the corresponding tab, the view finder enters into “Blocked mode”, and,
as in the case of the previous tool, you can designate points by using the left mouse
button and conclude the operation with the right mouse button.

Model : 1116-1117
(R R R Q R s0.00% v || B f i Lot R [G ]| peevostereo v |

ixz NN

Ground : 414594.72 m, 4473189.35 m, 650.00m

Figure 34 — Model viewer, area measurement tool.

The “Measure distance” and “Measure area” tools work in a similar way, with the latter
being an extension of the former in the sense that it calculates the distance which
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corresponds to the length of the closed polyline, as well as calculating the 2D surface area
contained in each polyline.

d) CAD function toolbar:

This final toolbar is possibly the most powerful, as it allows the model viewer to
communicate with the external CAD program to which TcpStereo is connected. The toolbar
is not visible in the viewer until TcpStereo successfully connect to the CAD application
entered at set up.

The following are the functions and information which feature on the toolbar, from left to
right, as with earlier toolbars, here grouped together based on function:

Representation functions:

e Synchronize CAD -> Allows the rest of the CAD toolbar functions to be
enabled/disabled. Among other things, ensure that movements within the model viewer
also apply to the CAD program.

e CAD rotation > Ensures that the display in CAD has the same orientation as that
appearing in the model viewer.

¢ Show CAD - Allows the selected, active layers from the current CAD illustration to be
displayed in the model viewer, superimposed on the images.

o Refresh CAD - Refreshes the model viewer display, reloading the layers to be shown.

In order to select illustration layers, click on Layers... in the CAD control window (Figure
28)

lllustration functions: allows the model viewer to strip to “Blocked mode”. The left and right
mouse buttons allow you to control the illustration on starting up any of these functions,
along with the keys assigned during program customization.

e Draw Points: Move the mouse and the scroll wheel in order to situate the cursor in the
position where you wish to place the point. Left clicking confirms the designation of the
point. You may designate as many points as you wish. Left click to finish the operation.

e Plotting 2D contours: On starting up this operation from the CAD toolbar on the model
viewer, the 2D curve parameter window will appear. This window allows you to set
parameters which define operation performance in terms of two aspects:

1 - Registry: Establishes how many points are to be eliminated on each sweep (using the
configured delete key) and the registry distance, the distance from the last point of
the cursor position, automatically added as a new point.

2 - Elevation variation: Allows you to draw a 2D curve and, when finished, the model
viewer to situate the display at the start point, although with the elevation difference
due to the “Elevation variation” value in the indicated direction.
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Parameters

Registration Height variation

Delete points lj In direction : (%) Ascending

(O Descending
Registration distance -1 .00
Height variation

[ oK ][ Cancel ]

Figure 35 — 2D curve function parameters.

Once the parameters have been set, you may move the mouse and the scroll wheel in
order to situate the cursor in the position where you wish the curve to start. Bear in mind
that once started, the elevation cannot be changed (the scroll wheel and keys assigned
to change the elevation will have no effect).

In this case, left clicking will start, detain and continue the plotting of the curve. If the
illustration is active, on moving the cursor points will be added. If the plotting of the
illustration has been detained and you continue it, points will be inserted from the last

plotted point to the current cursor position, based on the distance from the current
registry.

TcpStereo

Block : Ejemplol  Model : 1114-1115 |

iR B R Q Q snoov v B ffLeft Right Pseudo stereo

N ,
(02 N NI TE ) (SN %8 |
Ground : 41482211 m, 4473352.16 m, 658.00 m

Apitop, SL_ TcpStereo

Zincremenk : 1,00 x 1,00 m

Figure 36 — Plotting 2D contours.

If you right click, regardless of whether the illustration is active or not, points will be
inserted from the last plotted point to the current cursor position, finishing the curve, but
maintaining the command, meaning that a new curve can be initiated at the same
elevation. If you right click again, the 2D curve plotting command is closed and the
viewer returned to its initial plotting position, with the elevation resulting from the
application of the “Elevation variation” parameters.
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Note: When the viewer is not in Blocked Mode, right clicking will repeat the final plotting
operation (point, 2D curve, incline or 3D polyline) undertaken, without the need to
establish parameters, should they be required.

2D contours are perfect for plotting contours, and are also suitable for representing the
edges of flat surfaces.

e Plotting slanted lines: On starting up this operation from the CAD toolbar on the model
viewer, the incline parameter window will appear. This is done in a similar way to the
plotting of 2D contours, although only registry parameters can be set, given that in this
case, the elevation can be modified, meaning that automatic control of the position
based on the elevation is not necessary.

Parameters

Registration

Delete points 588

Registration distance 1.00
[  OK | [ Cancel ]

Figure 37 — Incline function parameters.

In order to plot slanted lines, the functions of the two mouse buttons varies slightly, as

follows:

- The left button is used to start or continue the plotting of the incline. If it is already
plotted, left clicking registers the current elevation for subsequent interpolation.

- Right clicking detains plotting, if this is in progress. If the plotting has already been
detained, it finalizes the operation.

The incline plotting tool features two types of interpolation:

- An interpolation in XY, based on registry distance, in exactly the same way as when
plotting 2D contours.

- Another interpolation in Z (elevation), where at each intermediate point between
marked points (designation of the current elevation) an elevation value is assigned
between the height of the first and second registered points, based on its position
within the polyline defined by the registry points.

¢ Plotting a 3D polyline: This plotting function also allows a 3D polyline to be created, with
the left mouse button used to designate the vertices of the polyline. Right clicking
finishes the polyline.
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Figure 38 — Plotting 3D lines.

Very important — Specific keys

In the Customization section, there is a paragraph which refers to specific model viewer
keys. A specific set of keys designated for stereo plotting. Ensure you have set up and
remember these designations, as they allow greater control over plotting, with the
following options:

1) “Finish plot” key: Immediately finishes the current plot.

2) “Close plot” key: Closes the current plot.

3) "Delete points” key: Deletes one or more points from the plot.

4) "See last point” key: Positions the viewer from the last plotted point.

5) “Next point” key: Situates the cursor on the vertex coordinates closest to the present
plot on the active layer, excluding the current plot, and designates a new vertex to

these coordinates.

Additional functions:

¢ Undo: Once a plot has been finished, this tab allows a number of vertices to be deleted
from this polyline.

e Active layer: This is not really a function, instead it shows the name of the layer of the
plot in the CAD application that is currently used as the active layer.
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Very important — Layer selection

The active layer will be set on the CAD application.

The visible layers will be those which are designated in layer selection dialog box which
appears when you click on Layers... in the CAD control window (Figure 28).

Seleccion de Capas @

Caps= Disponibles : Gapas Seleccionaday

1] A Acera

Alambrada Autovia

Alberca Carretera

Bionda Carretera tierra

Borde_ArcenTierra Carril

BordeexplHorm Caseta

BordMedHorm Cobertizo

Break edif_EnConstruccion

Capal Edificio

CM Nave

CN

Contorno I

CY -

VD v [ Designar < ]
[ Guardar ... ] [ Cargar ... ]
[ Aceptar ] [ Anular ] [ Ayuda ... ]

Figure 39 — Layer selection dialog box.

This is a very intuitive dialog, where on the left-hand side the available layers appear in the
CAD Illustration, whilst on the right side the layers are shown on the stereo in the model
viewer. You can move layers from left to right using the tabs that separate both lists.

Note: On connecting TcpStereo to the CAD program, and setting up a model viewer to
display CAD layers, the layer selection dialog will automatically appear. If it is not visible the
TcpStereo window might be hiding it. Click on the CAD program, making it the active
application, to make the layer selection dialog come to the forefront.
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3.2.4. MULTIPLE VIEWERS MANAGEMENT

When you have a number of viewers open at the same time, these are organized into tabs,
meaning that each is accessible by clicking on the title.

As has been mentioned earlier, the strip and model control windows (Figure 24) are initially
automatically hidden, and can be set and anchored to the edges of the main window. It can
also be left as a floating window, allowing you to move and resize it as you wish.

Something similar can be done with the viewers, with it possible to view various at one time,
in differing formats and sizes.

TcpStereo Q@@

File View Tools Help
EX=TiEN: =N LsY =D

ug| /" Block : Ejemplot

v X | Model : 1116-1117 | v X

i@ Q ® Q @ |izsow v[l; i Left Right <>

A?ié TAINTY S L0z NERR L i o S )

2
{ 3
Ground: 414852 45 m, 47313450 m Ground ; 414853.98 m, 447312454 m, 645.00 m Zincrement : 1,00 1.00m

/" Image : 1116 - X | /" Image : 1117 - X

| Pixel: 3584.00 px, 1372.00 px Pixel : 1680.00 px, 580.00 px

AEIltaB Sk Ycﬁstereo

Figure 40 — Multiple views with different viewers.

In order to achieve this, double click on any anchored viewer or drag it (left click and move
the mouse), making it a floating window. If you double click on the title bar of the floating
window, it will return to its fixed position, or you can drag it and set it in a new position. You
can also anchor floating windows within other fixed or floating windows.

If the Automatic model change option is activated during set-up, it is recommendable to
have a single model viewer open, as when moving within a model you might find yourself
with the same model open in two viewers.
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3.3.

3.3.1

3.3.2.

TOOLS

This sub-menu within the main menu gives you access to TcpStereo's customization options
and the creation of complete pyramid images (maximum resolution).

. SET UP

See the Customization section.
GENERATION OF PYRAMID IMAGES

As mentioned during digital flight project import, it is possible to carry out a reduced import
which allows you to complete the import in less time, resulting in images with a lower
resolution than the originals. The creation of pyramid images allows you to generate images
which are visible in full mode. To do so you will need to have the original images. In order to
start the pyramid image generation process, via the main menu run the sequence Tools >
Create pyramids. A dialog box will appear enabling the generation of complete pyramid
images, described below:

Pyramid image generation @

Select the images you want to view at full resolution.

select  Image Original file

[1114 | C:\Prayectos TepSterea\EjemplolyP1_1114_.
| C:\Proyectos TepStereo\Ejemplo1\P1_1115_...
| C:\Proyectos TepStereo\Ejemplo14P1_1116_...
| C:\Proyectos TcpSterechEjemplo1sP1_1117_...

Available space : 13646 MB Required space : 1046 MB

[ Select all ][ Unselect all ] [ Generate ][ Close ]

Idle.

Figure 41 — Pyramid image generation dialog box.

In the table a list will appear with the images that make up the project. You can select the
images to be converted by checking/unchecking the boxes on the left and using the buttons
Select all and Deselect all. On the right you will see a preview of the image corresponding
to the selected line. The lower part shows information concerning available disc space
required by the generation of pyramids. If the line corresponding to an image has a grey
background, it means that the image in question has been converted into a pyramid image,
thus blocking it from being generated again.

At the bottom of the dialog box a progress bar will appear with text giving information as to
the current situation or the result of the conversion operation.

Once a set of images has been selected, clicking on Generate will launch a process that
will create a pyramid image from each selected image. This process can be cancelled,
although you should allow the current image conversion to finish.
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Pyramid image creation

Source: C:\Proyectos TcpStereohEjempla1yP1_1114_Hi-RGB.tif

Destination: C:\Proyectos TcpStereo’\Ejemplo1Imagenesi1114.mpt

(...I.I.I.I.I.I.-II.I-I-III-I...I.I ]

Cancel |

Figure 42 — Generating a pyramidal image.

Once the process has finished, the table is updated to reflect the new status. The pyramid
image generation dialog box can now be closed or else you can continue to select and
create pyramid images.

Pyramid image generation

Select the images you want to view at full resolution.

select  Image Qriginal file

[ 1114 | C:\Proyectas TepStereo\Ejemplol \P1_1114_..

[ | C:A\Propectos TepStereo\EjemplolSP1_111 5_.%
C:\Proyectos TcpStereohEjemplo1yP1_1116_...

| C:\Proyectos TepStereo\Ejemplo1sP1_1117_...

Available space : 12571 MB Required space : 0 MB

[ Select all ][ Unselect all ] [ Generate ][ Close ]

Generated 2 images.

Figure 43 — Result of the pyramid image generation.

Note: If no pyramid image is generated from a project imported in reduced mode, when
striping to full mode, it is normal and logical that no element appears in the image and
model control window.

3.4. HELP

Through this option from the main menu you can access reference manual, as well as the
program information dialog box.

About TcpStereo

™ Aplitop TepSterea
Yersion 1.7.0.0
i apl nop ® 2009-2011 Aplitop, S.L.
\FK Aplitop, 5.L.
Aplicaciones de
Topografia e Ingenieria Civil

License to use for 30 days for product evaluation purposes.

[ License ... ] [ oK ]

TepStereo v1.7 © 2009-2011 Aplitop,S.L.
All rights reserved.

|

Third party components :

LEADTOOLS develpement library - Leadtools Imaging Pro
Paits of this program were developed using LEADTOOLS © 1991-2008
LEAD Technologies, Inc. All rights reserved.

<

Figure 44 — The "About TcpStereo" dialog box
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4. CUSTOMIZATION

A number of program aspects can be customized, and certain function parameters can be
established. In order to do so, go to Tools > Set up. A window will appear showing a series of
tabs, the content and meaning of which is explained in the following sub-sections.

4.1. GENERAL

In the “General tab three groups appear. The first of these Language allows you to select
the language you wish the function to appear in. The languages currently available are
Spanish and English. If you decide to change language, the application will restart in the
selected language.

Configuration @

General | Keyboard [11] Keyboard (2] Speed | Cursor | CAD Drawing | Anadlyph [Colors)|

Language
Current language | English v
Stereo Viewer
CAD Version | AutoCaD 2008 v Automatic model change

AutoCAD 2008
Memory usage  JLELIESEEIRE]
. |BricsCAD 10
System physical memory : 063 B

Available physical memory : 2153 MB
Occupied physical memory : 905 MB
Applicattion physical memory : 13 MB

M aximum :35 % J

[ OK ] [ Cancel ]

Figure 45 — General set up.

In the second group - Stereo viewer there is a drop down control menu showing the different
CAD versions which are compatible with TcpStereo installed on the computer. The selected
version is the one that TcpStereo will connect to. There is also a checkable box that allows
you to indicate if the model will change automatically as the user moves over them or if the
model change has to be made manually.

Finally, the group Use of memory shows information as to the current state of the physical
memory installed on the system. The slider control establishes a maximum value for
occupied memory, from which point the program will not allow more image or model viewers
to be opened. It is recommended that this limit be set as high as possible in order to prevent
the blocking of new viewers.
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4.2. KEYBOARD

There are two tabs Keyboard (1) and Keyboard (2) which facilitate the set up of the keypad
for interaction with the various viewers. In order to assign a key to a function, use the mouse
to select box associated to the function, then click the key you wish to assign to the function
in question. Bear in mind that certain “special keys” cannot have a function assigned to them
(Escape, Intro, etc.) whilst assigning keys already used to a new function will mean that that

function has no assigned key.

The tab Keyboard (1) features a group Movement and Scale, which covers the keys used
to move on the X and Y axes, and to control the various zoom functions on the toolbars

(common to all) for all viewers via the keypad.

Configuration @

General| Keyboard (1] | Keyboard [2]| Speed | Cursor | CAD Drawing | Anadlyph [Colors)|
Moving and scaling
Left [X-) Left - 37 Right [X+) IVFI ight - 39
Down [Y-] Down - 40 7 Up Y+ Up .38
Zoom in FVN ext - 34 Zoom out ‘PargeL!p .33
Zoom extend v_Hmjne -3 Previous zoom  |End - 35
[ oK ] ’ Cancel ]

Figure 46 — Keypad (1) set up.

The tab Keyboard (2) is specific to the model viewers and is structured into three groups:

e The Height variation group

This establishes which keys allow variations to be made to the elevation (Z) as well as

speed and the variation factor.
e The Stereo vision group

This is used to associate keys to various specific stereo viewer functions, which
correspond to those on the stereo model viewer toolbar.

e The Stereo drawing group

This final group assigns keys to special function that can be carried out whilst plotting a

CAD drawing from a model viewer.
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Configuration @

| General mKegboard_[l]J Keyboard (2) EVS_geed‘ | Cursor | CAD Drawinq_; Anaalyph [Colors)|

Height variation

Height down [Z-] ;Delele - 46 Height up [Z+) ‘Ertiﬁ
Reduce speed §ub@:t 109 1 Increase speed f}Addiw'/‘i _'
Reduce factor bIVId; m \ Increase factor ‘* hiultlplyims 7

Stereo vision

Changemode  |F2-113 | Refresh view ‘}_Space -32
Rotate model  |F3-114 \ Invert eyes LF?47115 i

Stereo drawing

Finish drawing §E§C§Pe 27 \ Close drawing AE -67
Delete points ‘chf ,'ﬁ, | View last point LEI 7&}@;1737

Nearest point E 89

[ OK ] [ Cancel ]

Figure 47 — Keypad (2) set up.

The meaning of the various keypad functions is explained in the Viewers section, with each
detailed in the applicable section.

We recommend that the user assigns keys in an easy to remember form and that their
distribution is comfortable to use, bearing in mind you will be keying them frequently.
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4.3. SPEED

This tab determines the speed that the display moves on the X and Y axes when using the
different viewers. It also specifies the speed at which the elevation (Z axis) can vary in stereo
viewers, and the manner in which it does so. Finally, the speed at which the zoom varies is
indicated, in a similar way to the speed in which the elevation can alter. Adjust all these
values in such a way that movement and scale is most comfortable for you.

Configuration @

General | Keyboard (11| Keyboard (21| Speed | Cursor || CAD Drawina | Anaglyph [Colors]|

XY Displacement

-
X, Y factor :25 v

Z Displacement

Z factor :3 J

O =001 ) x0.10 O x1.00 (O x10.00

Vary the speed of height change depending on the scale

Wariation of scale (zoom)

Zoom factor :5 J

[[] Vary the zoom depending on the current scale factor

[ OK ] [ Cancel }

Figure 48 — Speed set up.

Displacement in X and Y is done on an image pixel level, whilst displacement in Z is done
using terrain coordinates (meters).

In the case of Z displacement, you can set both the amount of variation and the units by
which it varies, from a centimeter to ten meters.

The checked boxes can be linked to Z displacements and the variation in scale to the scale
currently present in the viewer, ensuring that the variations of these values are proportional.
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4.4. CURSOR

The cursor is visible both in the block and the model viewer. The second may feature a text
which shows the current elevation. It appears in the frame with a dark grey background.

In order to personalize the cursor in both viewers, use this set up tab. Via the Cursor shape
drop down menu you can change its appearance, selecting from Crosshairs, Cross and
Point. You can also add a circumference to the cursor. In the lower part there is a control
feature which changes the size of cursor, as well as a tab to set its color.

In the case of model viewers, you can choose whether or not the elevation appears
alongside the cursor, and if so, the font style, size and color, as well as the position of the
text with respect to the cursor. Use the arrowed tabs to move the text, and the central tab to
return to the initial position.

Configuration @

\ GeneralH Keyboard IﬂH Keyboard [2] \1 Sneedr Cursor JCAD D«awian Anaalyph [Calors]
Cursor shape | Cross v ‘ Add circunference
Show stereo height
Text position
4
1234.56 clo|~
+
Size 100 % 3 ' S
)
[ oK J [ Cancel ]

Figure 49 — Cursor set up.

Note: In order to move the text more quickly, click on the arrow that corresponds to the direction
you wish, and set it by clicking on Intro. The text will continuously move in this direction until you
release the key.
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4.5. CAD DRAWING

The CAD Drawing tab allows the user to set the way in which plot drawings are shown in the
stereo viewer, when this is connected to a CAD application. Specifically, you can set:

e The color and thickness of the plot in the stereo viewer.

e The color and thickness of the plot in the active layer.

o The color and thickness of the plot in the visible layers, designated in the layer selection
dialog box (Figure 39)

Configuration @

Current entity representation

Thickness :1.00 J Color

Change ...

Customize current layer

Thickness :1.00 F J
Change ...

Customize visible layers

Thickness :1.00 . J - Color

Change ...

[ ok | [ cancel |

Figure 50 — CAD edition set up.

If the boxes in the Customize the current layer and Customize visible layers groups are
checked, the color and thickness established for each tab. If not, the color and thickness will
be those used in the loaded CAD plot for each layer.
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4.6. COLOR (PSEUDO-STEREOQO)

The Color tab allows the user to set the color filter for the left and right images for each
model, which will be applied when setting the model viewer to Pseudo stereo mode. To this
end, two sets of slider bars are displayed, showing red, green and blue, associated to the
images of a given pair. Additionally a series of buttons are available which allow you to
establish a color set up for each image in a pair, meaning that the image can be
anaglyphically viewed in stereo. The last tab in this series establishes a color balanced set
up (non-stereo) which allows both images to be viewed in color.

Configuration @

| General | Keyboard 11| Keyboard (21| Speed | Cursor | CAD Drawinq_: Anaglyph [Colars) |

Anaglyph images color

Left image Right image
Red Green Blue Red Green Blue
L) - - : Lot el

[ Red / Cyan ] [ Yellow / Blue ] [ Magenta / Green ]

| Cyan / Red I [ Blue / Yellow ] [ Green / Magenta ]
Red/ Green | |  Red/Blue | | Green/Blue |
l Green / Red l [ Blue / Red ] [ Blue / Green ]

| Pseudo stereo |

[ oK ] [ Cancel J

Figure 51 — Color component set up.

© Aplitop S.L. 2015 52



TcpStereo Reference Manual

5. ACKNOWLEDGEMENTS

In the development of the application we have been lucky to have the valued advice of José
Luis Lerma Garcia, Doctor in Geodesy and Cartography, professor of photogrammetry at the
DICGF of the UPV (Universidad Politécnica de Valencia, Spain), affiliated to the ETSICGT.

In preparing this manual and the examples included with the program we have made use of two
flight projects, one digital, the other analogical. We would like to take this opportunity to thank
the following for the providing of flight images and data:

e SPASA, Estudios Politécnicos Aéreos, S.A., owner of the Brunete Project, Madrid.
e TDT_SL Patrimonio Histérico, Técnicas Documentales Terrestres owner of the images
from Chanza, Huelva.

© Aplitop S.L. 2015 53



